High level of CTP synthase induces formation of cytoophidia in cortical neurons and impairs corticogenesis.
De novo synthesis of the nucleotide CTP is catalyzed by the essential pyrimidine biosynthesis enzyme CTP synthase (CTPs), which forms large-scale filamentous structures consisting of CTPs termed cytoophidia in prokaryotes and in eukaryotes. Recent studies have shown that cytoophidia are abundant in neuroepithelial stem cells in Drosophila optic lobes and that overexpression of CTPs impairs optic lobe development. Whether CTPs and cytoophidia also play a role in the development of the mammalian cortex remains elusive. Here, we show that overexpression of CTPs by in utero electroporation in the embryonic mouse brain induces formation of cytoophidia in developing cortical neurons and impairs neuronal migration. In addition, the increase of cytoophidia accelerates neuronal differentiation and inhibits neural progenitor cell proliferation by reducing their mitotic activity. Furthermore, we discovered that the cytoophidia diffused during the early G1-phase of the cell cycle. Together, our findings show, for the first time, that CTPs play a significant role in the development of the mammalian cortex.